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laid upon the importance of the work of G. 1. Taylor 
in eddy-motion in the atmosphere, and of the value of his 
coefficient af “eddy conducti\-ity” in meteoroloGa1 
work. Fre uent references are iiiade to the worE of 

cluding chapters he deals with the “re~-olving fluid of the 
atmosphere.” The Meteorological Office has published 
Sir Napier Shaw’s previous work along this line, so that 
the material presented in the latter portion of thc 
“manual” is a r6sum6 of that to be found in the -c. L. M. 

Dines and gD obson with pilot balloons. In the con- 

THE TRAVELING CYCLONE. 
B y  the late LORD RAYLEIQR. 

(The London, Edinburgh, and Dublin Phll. Mag., and Jour. of Sci., Gth Ser., No. 2 5 ,  
Beptember,’1919, pp. 4-W24. )  

One of the most im ortant questions in meteorologj- 

usually travel. Sir N. Shaw says that “a  velocity of 
20 meters/second (44 miles per hour) for the center of a 
cyclonic depression is large but not unknown; a velocity 
of less than 10 met.ers/second may be regarded as smaller 
than the average. A tro ?ical revolving storm usually 
travels at about 4 metersfsecond.” He treat,s in detail 
the comparatively simple case where the motion [relative 
to t-he ground) is that of R solid body, whether a simple 
rotation, or such a rotation combined with a uniform 
translation; and lie draws important conclusions which 
must find ap roximate application to traveling cyclones 
in general. 6ne  ob’ection to resarding this case as typi- 

tinuity is involved a t  the distance from the center where 
it terminates. A more general treatment is desirable, 
which shall allow us to suppose R gradual fd ing  off of 
rotation as the clistnnce from the center increnses; and I 
propose to take up the general !woblern in two dimensions, 
starting from the usual Eulerian equations as referred to 
uniformly rotating axes.; 

Sir J. Lnrmor has added to Rayleigh’s incomplete 
article a paraphrase, which closes as follows: “In any 
case, inteinal viscosity is negligi?de in meteorological 
prohlenis. I t  is the fricition .against land or orean, intro- 
ducin turbulence which spreads upward, that clisturbs 

degree of permanencc of the tj-pe of motion seems to per- 
mit that also to he left out of account. As remarked in 
the postscript, the changes of pressure arising from con- 
vection involve changes of density, v;hich \ d l  modify the 
motion hut perhaps slightJy. There does not seem t.0 be 
definite discordance with Er. Jeffreys’s detailed dis- 
cussion. ” 

is the constitution of t 1 e travelmg cyclone, for cyTlones 

cal is that, unless t h e rotating area is infinite, a discon- 

and I f  t.iniately destroys the cyvrloni~. syst.ein; and the high 

ON TRAVELING ATMOSPHERIC DISTURBANCES.e 
B y  HAROLD JEFFREYE. 

[Author’s summary.] 

The geostrophic‘ relation between the wind and the sur- 
face pressure gradients is incapable of accounting for .my 
variation whatever with time in the pressure distribution. 

-- ___-  
1 Eddv Motion in the \tmosphere. Phil. Trans.. 191.5. rol. ?15, pp. 1-21:. 
Skin hict ion of the Wind on the Earlh’s Surfwe. Prw. Roy.  Soc. Bcr. .i. 1S:d. vd. 
P!komeni Connec:eJ 11 11h Turbuleuc.e in the Lower htmosphorc. idem. 1916, vo!. 

I S C U S S J ~ ~  of these papers bp Mr. Eric E. Miller ail1 a ~ p c  rr in t h o  October issuv 111 
the REVIEW. 

I Sir Napier Shaw: The Trwel of Circu1.x Depressions and Tornadoes aut1 the 1:ul I- 
lion of Pressure to  Wind for Circular Isobars Met. 011. ~rophy8rcul  -1fcrnemarr8, No. 12-1919. 

a See Review, p. GD. above. 
4 Nanusl 01 Meteorology Part iv  
6 Lamb’s V3ydrodynaiuik p. Zbplid. 
0 Phil. Mag., London, Joniory, 1916, Ser.6,87: 1-8. SCP also Sei. Abr. March, 1919, pp. 

w-93. 
7 Gm~frophic.--“Let us call the one [coinpancut due to the rotation of thr earth the 

‘geostruphic’ component, and the other due to the curmcun? of thc path the ‘cyrlo- 
strophlc component.’’-Gr. Brit. Met. Omce, handbook, Weather Mnp and Glossary, 

92. p. 1M-199. 

94 p$ 137-155. 

1-1 Cambridge, 1910. 

Lvndon, 1Dlq p. 1u. 

All changes in this arise from those terms in the equa- 
tions of niotion that are neglected when the geostrophic 
idation is assumed. When these terms, which depend 
on the squares and differential coefficients of the veloci- 
ties, are taken into account, it  is found that an asymmet- 
rical cyclone can move. It seems, however, from the low 
speed of travel of these depressions, that a simple super- 
posibion of a general pressure gradient on a rotating 
systeni must be compensated internallv in some way, so 
as t.0 reduce the asymmetry introduced. Thus the 
remarkable circularit? of the isobars in a cyclone is seen 
to  be a condition of its slow movement. It is indicated 
that the cyclone itself is a very special type of disturbance, 
in which the pressure, temperature, and velocity are so 
distributed as to make the wave tending to readjust it 
travel with eytreme slowness; other types of disturbance 
spread out much more ra idly (with velocities of the 
order of that of sound) ancfare dissipated, and this fact 
is probably the reason why, [that] of all the irregularities 
possible, the cyclone is the most conspicuous, other forms 
clissipat.ing before they can be observed. 

CHARACTERISTICS OF THE FREE ATMOSPHERE.’ 

B y  W. H. DINES, F. R. S. 
(Abstract.) 

Si-.voPsrs.--“This report waa prepareJ in 1916, but on account of the 
w w  it was not then published.” The subject is disruseed under the 
following headings: 

1. Methods and places of observation. 
3. Amount and reliability of the material. 
3. Meau temperatures and gradient,s. 
4. The seasoual variation. 
5. The daily temperature range. 
6. The humidity. 
7. The troposphere and stratosphere. 
S. Pressure and density. 
9. The motion of the free atmosphere. 

10. Ratistical data. 
11. The connection between pressure and temperature. 
12. The vertical temperature gradient and the value of H . 
Appendix. The standard deviations of the density of %e air from 

1 to 13 kilometers. and the frequency of occurrence of deviations of 
given magnitude. 

In general the paper deals with data and conclusions that had al- 
ready been presented elsewhere, but they are here brought together 
into concise form. t.u@her with some of the more recent results. The 
redsris thus enabled t,o gain acomprehensive idea of t,he whole subject 
without having to consult sevcrsl separate papers t.hat have appeared 
from t,imcl bo t.ime in various publications. 

1. JA$hk  md p!aw.s Of ob.smtwtion.-For the most part 
the discussion is based upon results obtained in different 
parts of Europe, a1 though er uatorid and Canadian values 

in t4he text. In  all cases the data were obtained by means 
of sounding and ilot balloons. 

3. Amoun.t an8 retia62,it.y of the ma.te&l.-Practically 
90 per cent of the balloons sent up in continental Europe 
are recovered; but in England, owing to the proximity of 
the sea, the loss averages about 35 per cent. Different 
sizes of balloons and various t g e s  of meteorographs arc 
used, but the mean results of 10 years’ work are practi- 
cally identical. Instruniental and reduction errors are 
eridently not large, inasmuch as the agreement between 
near-by st.ations and between successire observations at 
the smie sttttion is close. All the evidence indicates that 
the probable error for temperature does not esceed lo C.; 
for pressure it is about 4 rub. The effect of the latter in 
the determination of altitude in the lower levels is inappre- 
ciable, but at great heights, e.g., 30 Irilometers, an error 
of 2 kilonieters is possible. These errors are largely 

are given in some of the tab i es and are briefly referred to 

1 Geophysical Memoirs No. 13, Meteorol~ical Olfiee, Landon, 1919,. Y. 0. POC, 
pp. 47-76. 
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S E 
(52' N:). 

218.9 
18.7 
18.S 
19.6 
22.2 
27.5 
33.6 
40.7 
47.8 
54.8 

-- 

eliminated in themeans of a larger number of observations, 
but, on the other hand, an annual mean, if based on a 
limited number of records, may be in error a similar 
amount, since some OI the observations themselves may 
have been made under esce tioiial conditions. 

3. Mean temperatures a n j  grctdiests.-'J!ables giving 
mean tem erature and gradients show very conclusively 
the latitulinal variations, viz, lower temperature of the 
northorn stations up to 8 or 10 kilometers and liiuhcr 
temperature above those heights. The following vdies,  
taken from the tables, illustrate this variation fairly well, 
temperatures being expressed in degrees Centigrade 
absolute: 

. .  

Its1 
(45O 3). 

217.7 
16.4 
16.1 
1S.5 
22.7 
27.3 
33.9 
41.2 
49.4 
56.2 

_. 

. . . . . .  

14 ................................... 
13 ................................... 
12 ................................... 
11 ................................... 
10 ................................... 
9 ................................... 
8 ................................... 
7 ................................... 
6 ................................... 
5 ................................... 
4 .................................. 
2 ................................... 
1 ................................... 
0 ................................... 
a ................................... 

Height, kilometem. 
(60' N.). 

222.6 
23.4 
20.7 
LW.0 
31.3 
24.4 
29.6 
37.1 
43.3 
49.6 
55.7 

66.7 
71.0 
76.1 

61.3 

... 

mb. 
55 
64 
75 
88 

103 
120 

-- 
g./m.: 'A 

8 i  21.1 
103 215 

139 I 211 
162 211 

119 I 214 

191 ! 211 

Canads 
(43' N.). 

...... __ 
212.5 
14.0 
16.2 
19. 
23. 
29.3 

r 35.9 
43.5 
50.9 
57.7 
64.1 
69.6 
74. s 
78.3 .......... 

102 
120 
142 
167 
195 
228 
208 
308 
358 
413 
475 
543 
618 
7m 
7% 
W3 
017 

203 
11 
19 
27 
35 
43 
51 
58 
65 m 
79 
s5 
90 
95 

300 

169 195 107 191 
19a 19s 128 235 
233 303 152 261 
268 211 176 3% 
314 219 a09 331 
305 227 244 374 
415 235 2% 119 
470 243 327 469 
528 251 376 522 
592 258 430 5Sl 
682 265 191 6J5 
533 2i2 555 i14 
815 279 638 i49 
905 2% 71s 871 

1,011 2w) 8oil gFhF 
1.134 295 wx1 1,067 
1.758 300 1,013 1,174 

In  Europe the temperatures do not change on the 
average above 14 kilometers, but those in the equatorial 
regions continue to decrease to 17 or 18 kilometers, reack 
ing a t  those heights a value of about 193'-4. 

4. The. seasonal uariati.on.-In determining the monthly 
mean values for England i t  was thought best, owing to 
the small number of observations in each month, to 
smooth the values by harmonic analysis. It is not certain 
that the temperatures in the upper air follow the course 
prescribed by a single sine curve, but until many more 
observations are avallable it is quite impossible to coni ute 
the amplitudes of the second, third, etc., terms. &en 
smoothed and tabulated, the results show that the annual 
range estends to 8 or 9 kilonieters, but diminishes t.0 
about half its surface value at 12 kilometers and above. 
The extremes occur considerably later with increasing 
height up to about 11 kilometers but fall back rapidly, 
the minimum at 13 kilometers and higher levels in Euro e 
occurring near the beginning of the year. In  Canada t R e 
minimum appears to occur in summer, although obser- 
vations are not sufficiently numerous to make this a 
certainty. Attention is called to the probability that 
in Europe the indicated annual range is greater than the 
true range, owing to the effect of insolation on the 

2% 

228 
234 
211 
318 
255 
262 
268 
273 
278 
282 

222 

- 
meteorogaphs. 

5. The daily temvemtuTe mwe.-Notmuchcan be said 

35.5 

303 463 
352 1 S24 
407 589 
468 i 658 
5%8 i35 
615 1 819 

i95 :1,01 I 
900 !1.128 

1,014 i1.253 
I 

m 409 

699 I 8 9  

with respect to  thediurnal rmge, but in general the sur- 
face t e decreases rapidly with height and practically 

reversal is shown by observations a t  Blue Hi 1 and Mount 
Weather. Investigations elsewhere indicate very small 
amplitudes and no certainty as to the times of the masi- 
mum and minimum. 

6. The humidity.-Humidity in general increases from 
the surface to the lower cloud level, about 1 to 2 kilometers, 
and decreases above. Inversions of temperature are 
usuall accom anied by low relative humidity. Lox- 

effect of estreme cold on the hair hygrometm renders 
such observations of doubtful value. 

K ceases 98 etween 1 and 2 kilometers. At hi her levels a 

humi B itv is Zi K -ewise shown a t  grea.t heights, but t!ir 

7. The tropos, here and stratosphere.-Mean tempera- 

the troposphere to t.he stratosphere, but in individual 
observations there is usually an abrupt break. Occa- 
sionally, however, t.hs grndient ceases gradually and in 
such cases t,lie height of the base of the stratos here, H, 
or "tropopause," is taken as t'hat above wiich P the 
cha.nge is not great,er than 2OC. per kilomet,er. In the 
troposphere inversions we frequent near the surface, a- 
pecially on clear nights and during the entire day in 
winter rtntic.ycloiiic weather. They also occur at  the 
upper surface of cloud layers, but are rarely found be- 
tween 5 and 10 kilometers. I n  the stratosphere the 
conditions are practically isothermal. The value of H, 
varies in Europe with cyclonic and anticyclonic weather 
from about 8 to 13 kilometers. There is also a, distinct 
variation with latitude, as shown in the folllowin ex- 
amples: PetrogrxJ, 9.6 kilometers; England, 10.6; fialy, 
11.0; a.nd southern Canada, 11.7. At all places the 
height is somewhat greater in summer than in winter, 
although the mean difference is probably less than 1 
kilometer. 

8. Prtsarrre and clen.sity.-The author gives taljles con- 
taining mean annual pressures at different altitudes for 
a number of places in Europe and for Canada and the 
Equator: and mean monthly pressures at  different 
heights over England. These pressures have not been 
directly ohsen-ed for the various attitudes but have been 
computed by the hypsometric formula, the temperature 
correction being determined from the observed mean 
values. At intermediate altitudes there is a marked vn- 
rint.ion of menn pressure with latitude, amounting in tlie 
Temperate Zone to nearly 1 mh. per degree, the values 
decrensing, of course, from s0ut.h to 1iort.h. At t.he sur- 
fac.e the change d l i  latitude is much smaller. Above 
12 kilomet,ers it again diminishes and at  18 to 20 kilo- 
met,ers there is prac.c.tic.dly no d8erenc.e between the 
niean pressure at  t,he Equator and tmhat a t  latitude 60° 
N. at least,. The annual pressure ran e is largest at 7 to 

hiuhest ralues of course occurring in summer. At 1 
kironieter the range is about 6, and at  15 kilometers 
about 9 nib. A table of de!isit.ies is also given. These 
have not been corrected for water vapor, but the error is 
small up to 1 or 2 kilometers and negligible at  higher 
lereh. Mean t,enz Jeratures, pressures, and densities for 
England (S. E.), durope, Canada, and the Equator are 
contained in the following table: 

tures erroneous f p indicate a gradual transition from 

10 kilomet,ers, amounting in Englan 5 to about 18 mb., 

.... ., . 

20.. ...... 
19 ........ 
1s ........ 
17 ........ 
It;. ....... 1:' 
1 4  ........ 
1 B ........ 
12 ........ 
11 ........ 
10.. ...... 
9.. ...... 
c. ....... 
6.. ...... 

.,. ....... 

......... 
:1.. ...... 
I .  ....... .,_ ....... 
......... 
1. ....... 
n. ....... 

1'. 

0.4 
219 
219 

219 

219 
219 
215 
218 
219 
222 
2 7  
,233 
211 

255 
261 
267 
2 2  
277 
%l 

ai9 

ais 

218 

- 

iiropp. i Canada. I Equator. 
i ............. -. -- .... 

P. 1 1). 1 T. I P. I IJ. 

---__- 
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9. The motion of the w e  atmosphere.-A consideration 

observations m t h  kites and balloons and by the motion 
of clouds leads to the following conclusions so far as t.lie 
temperate zones are concerned: 

(1) The wind on the whole increases with increwin 
height up to the limit of the troposphere! and it falls of 
rapidly as the common boundary of the stratosphere and 
tro os here is passed. 

&) %e component of the wind from west to east shows 
a systematic increase with height, until it  begins to fall 
off in the stratosphere, but t,he south-to-north component 
shows no such increaue. 

(3) The eostrophic [gradient] wind is usually ren.ched 
at a small E eight, less-that is, than 1 kilometer; above 
that the wind still veers somewhat as a rule, but at  grcrnt 
heights the winds can not he inferred with much ccr- 
tainty from the surface distribution of pressure. 

(4) Strong winds from some point between north :ind 
south on the western side are occasionidly met wit,li nt 
great heights blowing away from the upper part of 
cyclonic areas. 

The first two conclusioiis are in accord with pressure 
observations, viz., a decided south to north decrease at  
intermediate altitudes and practically no change at  great 
heights, 18 to 20 kilometers. The third conclusion is to 
be expected, since friction clue to topographic inter- 
ferences largely disa pears n short distance nbom the 

to wind conditions in the equatorial regions. 
10. Statistical &tu.-The close connection esistiug 

between certain elements in the free air has led the author 
to study statistically all available data for Euro >e and 

quantities : 

of the motion .of the f ree atmosphere, as indicated by 

7 

earth’s surface. Not 1 ing definite can as yet be said a.s 

to compute correlation coefficients between the fo h owing 

Po, barometric pressure at M. S. L. 
P,, barometric pressure at 1 kilometer. 
P,, barometric pressure at n kilometers. 
To, temperature at the surface. 
T,, temperature at 1 kilometer. 
T tem erature at ?z kilometers. 
Bp.: thic .Ill es8 of the troposphere, or the base of the strat.osphere. 
T temperature at H,. d,’ weat-eaat component in the wind, west being positive. 
5, south-north component in the wind, south being positive. 
G,, west-eaat component of gradient wind at surface. 
G,, south-north component of gradient wind at surface. 
T,, mean temperature from 1 to 9 kilometers. 
V, total water vapor contents of the atmosphere. 
To.,, mean temperature up to 4 kilometers. 

The correlation coefficients are given in the following 
table : 

............... .74 ............................... ./- . ru .mil . lo;-  .01 ............... -.09 ........... .06 ...... -.os -.ay.. ... ............I ...... 

............... ........... ...... , ........................ ...... ................. ...... ................... - . in ........... -06 -.m .I ~ 

................. .ll ........... .37 ...... .13 .101.. .I.. .............. .... 
-.02 .19 I -  .OB -.01’ 

In  addition to the above, the followin values which 

TI.‘ ........................ . 7 3  

T, .......................... .60 TI ......................... .82 
TI. ....................... .68 Ts ........................... .82 

can not be conveniently placed in the tab T e are giyen: 

I To ........................... 0.28 TI ......................... 0.74 
PI and 

.T:au.-mr ........ 
Apr.-Jime.. .... 
Jiilp-Sept ....... 
OCt.-Dcc ....... 

Meaus.. .. 

. ~ I * I I - . ~ ~ . c c ~ ~ I I P s P  nl hrniii~?tric iw:l:erit ::id :I,. ................................ -0.22 
l3srnmrtric rise in I w t  12 hoiirs 31101 +Ic. .  ................................ - .I7 

1 1. The cowiection. between pressure mnd temperature.- 
The author points out that the probable errom in all 
t;hese coefficients are small, inasmuch as in nearly every 
case more than 100 observations have been used. The 
values brin out ver clearly the close connection be- 

escept at  the surface; also between P, and al l  tenipera- 
turcs escept a t  the surface, and between pressure and 
t.eniperature a t  the same levels between 4 and S kilo- 
incters. They show moreover that the lower strata are 
cold in Q cyclone and uyarin in an anticyclone. “As the 
baronieter falls the teniperature of the air column from 
1 to 9 kilometers falls dso, the value of H, decreases, and 
t.he ten1 ertiture of the upper air from 11 to 20 kilometers 
ristns. 1 s  the depression moves away and the barometer 
rises tho lower air column rises in temperature, H, 
incmnses, and the upper air column falls in tem erature.” 
Low pressure at the surface remains low, and 7l igh pres- 
sure at  the surface roniains high as coni ared with the 
norinal, up to about 30 kilometers, but t B e ressure dif- 
fereuces fall off from the roiind upward, sgghtly from 

cold air in tho cyclone can not be accounted for by the 
wind circulation, since the temperature fall begins while 
tho wind up to moderate heights at least is from a 
sout,herly direction; nor by radiation, because the observed 

great. It must be 
to a small extent 
mostly by vertical 

necessarily exists is 
evident from the crossing of t,he isobars by the surface 
minds. The process by which this cold air ascends is 
difficult of explanation, but it is shown that, whatever 
the cause, “this rule is a corollary that follows from the 
uniforniity of pressure a t  15 to 20 kilometers.” This 
pressure equdity necessitates a uniformity in the mean 
temperature of the air column from the surface to 20 
kilometers in all parts of the earth and under all condi- 
tions of wenther; and the data obtained show that this 
uniformit of mean temperature reall exists. In  other 

are warm, and vice versa. This may explain the lower 
temperatures at  great heights above Canada in suninier 
than in winter, and the excessively low temperatures at 
high altitudes above the equator. 

13. The verticul ikmperature gradient and the vdue of 
H,.-The concluding section of the paper contains a dis- 
cussion of the relationship between the temperature 
gradient and the vdue of H,. The cause of the observed 
temperature gradient is ascribed in part to the mising of 
the air by the winds, this mixing being balanced by the 
011 osed effect of radiation, and in part to what may be 

so1a.r radiation throu A the air and the absorption of 

plain why the vertical adient ceases so abruptly. An 

shows a marked connection between H, and P, and 
between H, and T,. By the method of partial correla- 

’ 

tween P,, 8, and t i e  T teniperature a t  different levels 

2 to 9 kilometers, and rnpic 5 ly above 10 kilometers. The 

words, w i en the lower strata are col B , the upper strata 

ca B ed the “greenhouse effect,” i. e., the transmission of 

terrestrial radiation d y the air. Even then it is not 

inspection of the corr f ation coefficients already given 
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tion it is found that He follows the changes of P, with pressure that matters; other things are of trifling or of 
eat accuracy, no matter what the variation of T, may no importance in comparison.” E; also that there is little connection between H, and An appendix contains a table, with brief introduction 

the water vapor. In  other words, “if the air ressure of seasonal standard deviations of temperature, pressure, 
at 9 kilometers is hi h, then He is large; an! if the and air density in England (S. E.) from the surface to 
pressure is low, then %Ie is small. It is certainly this 13 kilometers.- W. R. Gregg. 

VERTICAL TEMPERATURE DISTRIBUTION IN THE LOWEST 5 KILOMETERS OF CYCLONES AND ANTICYCLONES. 

By WILLIS RAY GREQQ, lleteorologist. 

[Dated Wfather Bureau, Washington, Octoher 30,1919.1 

I 
22.8 20.6 20.9 
19.2 17.3 19.0 
14.r 11.3 11.5 
. _____  5.2 5.8 

...... -7.2 1 -6.9 

....__ -1.1 - .3 

It has been conclusively shown, not only in Mr. Dines’ 
pa er, a review of which is given above, but also in several 

cyclones at  all altitudes in the troposphere, exce t a t  
and near the earth‘s surface in winter. This conchion 
is not indicated by observations made in the United 
States, and it is interesting to ascertain, if possible, the 
reasons for this difference in the two regions. First, 
thou h, it ma not be amiss to inquire what has hereto- 
fore E een the g asis of classification whereby certain obser- 
vations have been represented as having been made in 
cyclones or in anticyclones. Obviously, if the surface 
pressure has been the only guide, an entirely erroneous 
conclusion may have been reached, as a’ preponderance 
of observations in one quadrant of a cyclone or anti- 
cyclone would produce a result in no sense representative 
of the averaw conditions in the one system or the other, 
but rather tgose of that particular quadrant. Again, we 
occasionally have low-pressure anticyclones and high- 
pressure cyclones: if under such conditions the station 
pressure determined the classification we are likely to 
rnclude nian observations in one class which distinctly 

distance from the center to which the influence of a 
cyclone or an anticyclone may be said to estend isalso a 
perplexin one. In  general i t  is believed that the classi- 

barometric distribution prevailing in each case, and that 
on1 such observations should be included as are well 
wit E in the influence of the one system or the other, this 
determination being dependent, therefore, not only upon 
the station pressure itself, but also upon the character of 
the pressure gradient and upon the resultant wind con- 
ditions. Moreover, the obseryations should be as evenly 
distributed as possible among the yarious quadrants of 
the two systems, or, if this is im ossible, the mean values 

wei h t  may be given to each, for .it is undoubtedly true, 
in t &I is.country a t  least, that the influence of a nqrtherly 
or southerly component in the wind, charactertstic of 
rising and falling pressure, respectively, upon air. tem- 
perature is reater than that due to dynamic heatin or 
cooling witfin the ressure systems themselves. t h i s  

In  the table below are presented data based u on ob- 

Nebr. The Mount Weather data are taken from the 
Bulletin of the Mount Weather Observatory, volume 6, 
part 4; those for Drexel have not yet been published. In 
all case8 the classification has been made as indicated in 
the preceding paragraph. All quadrants are well repre- 
sented at Drexel; not so well at  Mount Weather, because 
of its loca’tion south of the storm tracks, thus making it 

otiers, P that in Europe cyclones are colder than finti- 

belong to t z e other. The question of the horizontal 

fication s K ould be made from a careful inspectioil of the 

in the quadrants should be ta-en, R 

point will be referre 1 to later. 

servations with kites at Mount Weather, Va., and 5 rexel, 

in order that equal 

20.5 21.2 18.1 a3.0 20.3 18.9 a0.l 
17.8 18.2 15.3 19.3 16.7 15.6 16.7 
11.5 12.2 10.5 13.2 11.5 10.9 11.5 
5.6 (6.3) 5.9 8.3 6.8 5.2 6.1 

....... ..._.... -5.1 .._.... ....._. ... .... ........ -2.1 (-.4) 1.3 ___._.. 2.3 0.2 (1.9) 

- ~~ ~ 

1 Relatiw to normal, not relative to surrounding prcssure. 

Altitude I Cyclones. 
le\.#,] 

1 i 2 I 3 I 4 1 Mean. 
-- -- 

impossible to obtain many observations in the northern 
parts of cyclones. Quadrants arenumbered as follows: 1, 
northeast; 2, northwest; 3, southwest: and 4, southeast. 

TABLE I.-Mt*an free air t m  matures. OC., in cyclones and anticyclones 
at d c m t  r e a t h ,  ~ h .  

. . . .- - _ _ _ _  - . . ._ .- - - -. - . - - 
Cyclones. I -4n tic yclones. 

.4nticyclones. 
- 

- 
1 i 2 1 3 I 4 I Mean. 

SUMMER. 

5%. . . . . . -1 
1.m ...... 
1,wu.. . . . .:. 
1.m ...... ’. 
5, OOO... . . . 

2,MI) ...... I 

I. 
WINTER. 

! 
5~ ..._.._. 1 _O.J i- 1.6, 2.3 
1,uno ..._.. 1.3 4 . 6 ’ - . !  

3.MY) ...... 1-7.4 - 9.9 -10.8 

5,000 ...__.I ___..._ I ____... i-20.0i __._.__ I ___..... i-23.1 

2,m ...... I -1.5 11 6.3 j -  5.r  

4.000 ...... . ....... -14.1 -15.9 

I 

TABLE ?.--Wean free air temperaturu, “C., in yeloner and mrficyclonu 
at Drexel, Nebr. 

WINTER. 
-_-__L__ 

- 8.8 

-10.2 
-15.0 
(-21.3) 

An examination of these two tables shows that both in 
summer and in at and near the sur- 
face are lower in than in c clones, more 

higher levels there is little difference in the values at 
Mount Weather, and that slight difference is in favor of 
the “cold cyclone” theory; at Drexel the anticyclone 
still continues colder than the cyclone, but the difference 

decidedly so at  a t  Mount %p- eather. At 


